Chronic cerebral hypoperfusion in rats causes proteasome dysfunction and aggregation of ubiquitinated proteins.
The deposition of abnormal protein aggregates is a feature of several neurodegenerative diseases. We have employed a rat model to investigate whether chronic cerebral hypoperfusion (CCH) induces proteasome dysfunction and the accumulation of ubiquitinated proteins and aggregates in the CNS. Protein aggregation was analyzed by ethanolic phosphotungstic acid (EPTA) electron microscopy (EM), immunogold EM, laser-scanning confocal microscopy, and Western blotting. Proteasome peptidase activity was studied by peptidase activity assays. EPTA EM and immunogold EM revealed that CCH led to the accumulation of protein aggregates in rat hippocampal CA1 neurons. High-resolution confocal microscopy demonstrated the presence of ubiquitin-positive protein aggregates surrounding nuclei and along dendrites. Western blotting revealed that levels of free ubiquitin were significantly reduced and that levels of ubiquitinated proteins were markedly increased in the hippocampus of CCH rats. Direct activity measurements revealed that proteasome peptidase activity in the hippocampal region of rats was decreased after CCH induction. These data suggest that reduced proteasome activity following CCH could impair the removal of abnormally folded proteins via the ubiquitin-proteasome pathway, leading to the accumulation of potentially toxic protein aggregates that could contribute to neurodegeneration.